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(54) INHIBITOR FOR 20-HETE-YI ELDING ENZYME 



(57) The present invention relates to an inhibitor for 
production of 20-hydroxyeicosatetraenoic acid, com- 
prising, as an effective ingredient, specific hydroxyfor- 
mamidine derivatives or pharmaceutically-acceptable 
salts thereof. The inhibitors according to the present in- 
vention are useful as therapeutic agents for kidney dis- 



eases, cerebrovascular diseases, or circulatory diseas- 
es. 

In addition, the present invention also provides nov- 
el hydroxyformamidine derivatives or pharmaceutically- 
acceptable salts thereof. 
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Description 
Teclinical Field 

rooou The present invention relates to hydroxyformamidinobenzene derivatives inhibKing a synthase o, 20-hydrox- 
yeicosatetraenoic acid (20-HETE) biosynthesized from arach.donic acid. 

Badcground Art 

10002, ProstagiandinsproducedbycyciooxygenaseandiypoK^^^^^^^^^^ 

LwJ as physiologfcaiV active substances ^V"*-/-^ functions in various 

20-HETE. which is produced from ^^^^^^^'^^^'X ' Thas "eTn reported that 20 HETE induces constriction 
manner in vivo (J. Vascular Research, vol. 32. p.79 <J " ^^^^^^^ causes cell proliferation, and 

or dilation of important orga^ ^ ^-2\nt ' ^^^^^^ oles n v^ and^^^^^^^^^ in various kidney diseases. 

liS^:^~^S^S:^^^sea.. voi%2. p. 7S (tS.S) ; ... . ..yslol.. vol. 

277, p. R607 (1 999); and the lilce). 
Disclosure of the Invention 

to acconnplish the present invention. ^„rra<.nonds to an inhibitor of 20-hydroxyeicosatetraenoic acid 

(1)as follows: 
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Cwherein Ri to are identical or « -d rep^^^^^^^^^^^ ^ 
halogen atom; a C,.,4 alkyi group; a C, „ f '7' 9^°"P^"^f''*"J^° ^ " alkynyl group; a C3.8 cycloalkyl group; a C3.8 
C,^ alkoxy C,^ alkyI group; a C^s cycloalkyl C,.e alkyI ^'^^'^^^^^^'^"^^^^^^^^ substituted v^ith 1 to 

cydoalkoxy group; a C^,o aikanoyi group; a C,.e J^^^'f ' ^""P^^^^^^^^^^^ I c,' alkoxycarbonyl C,., 

6 halogen atoms; a ^J-^^^^^^^^^^^^^^ al^'amin'o gro Jpl a C,.,o a.kanoylami- 

alkyi group; a dKCvealM) a^'no Ca-e °'''°^^,f^°"^,; „ ^ alkvl aroup- a benzoylamino group; a carbamoyl group; 
no group; a C^.^ alkanoylamino group a^M or phenyl groups; an N (N'.N--di(C,.e alkyI) amino 

aca*amoylgroupmono-substitutedord.-subsmuted^^^^^ 

alkyl) carbamoyl group a c^^^^^^^^^^ ^ ^^^^^^ ^ g,,,p3. 

phenoxy group substituted with 1 to 3 substituents '"^"^ 9 alkv^sulfonyl group; a phenylsulfonyl group; a 

and halogen atoms; a phenylthio 9-"P;/^ -'-Pj^^^X?^^^^^^^^^ substituted with 1 to 

C,.e alkylthio C,.e aikyi group; ^ P^f y'^^^-freXrup^^^^^^ with 1 to 3 substituents selected from 
5 halogen atoms; a phenyl group; a ''^"f^' 9^°"P;f Pj^"/;,^" ^^ups, and C,.6 alkoxy groups; a biphenyi group; an 
the group consisting of cyano groups, halogen atoms C s sHkyi 9 °"Ps. substituted with 

a-cyanobenzyl group; an a-cyanobenzy group ^"''^''^"^^f ^Z^*^;'" ' f ^'^^^^^^ sty-yi group substituted with 
a bicyclo[2.2.1]-hept-5-en-2,3.dicart,oxy.m.dyl ^^^^P'^^f "^"^i^^^^^^ , a^l) amino alkyl groups; a 

1 to 5 substituents selected from the 9™"P "'"^ ^^^ °t C,^ a^^^^ ^ ^ ^^^^^ 

s;:.=:fsrsruer^^^^^^ 
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substituted with 1 to 3 substituents selected from the S^J^P ^""^^ 1 to 3 C,.e alkyi 

alkoxycarbonyl groups; a ,hier,opyrimidinylth,o group; a ^^""Py"':^^^^^^ 
groui;athienopyridylthiogroup;athienopyridylthiogroupsubsttutedw,M^^ 

group; a benzothiazolylthio group substituted with 1 to halogen aU^ms^a groupj^^^^^ 

different and represent a hydrogen atom, a og^n atom, a ^-^^J^^ ^^Jp ^^^^ ' .^^..^ g^.^.p; , c,.,, alkeny. 
a hydrogen atom; a halogen ^'^^ =,^^14 a Jfl grouP. a^^^^^^^ 3 substituents selected from the group 

,5 group; a C2.eall<ynyl group; a phenyl group; a pheji grou^ ^^^.^ ^,y, g,,,p3_ 

consisting of nitro groups, cyano groups, C,.^ ^'"^S'^yPf ' 'Xlo^^^^ group; a carboxyl group; 

phenoxy groups, phenethyl groups, C^.e alkoxycarbonyl gW. ^''^.^^^^^^^'^^^^^^^^^^ ^'alkoxy C,.s alkoxy 

' ^;LThi: ar:;^u:Cr?kr;o^%'r;-u^^^^^^^^^^^ Sl-p;! p^-lnoxy'^rouV; a phe 

group; a Ci.6 alkylthio group, a ^a-ealkanoyioxy group z-e ' -roup; a morpholino group; a pyndyl 

nylthio group; an. N-(C,.e ° w.m a C,.e alkyI group; a 

group; a pyrldyl group substrtuted ^J;;-^;'^ substituted with a C^.^ alkyI group; a morpholino 

pyridyl group substituted with a C,^ alkoxy ^2^:^Zaro^^ group substituted with a C^.g alkyI group; 

group substituted with a C,^ alkyI group; a '"°'P'^°''"y' «ith a C. . alkyI group; a thio- 
a homomorpholinyl group; a thlomorphol.no group; a thiorno^^^ 

morpholinyl group; a thiomorpholinyl ^''J"" ^^^^ 

group substituted with a Ci.6alkyl group atthe4-posrt.on a homop^pe^^^^^ h h ^^^^^ ^ 

with a C,.e alkyl group; a pyridylthio group; a qu,nolyl 9^°"P;^;"^' 9:7;,","„;^g "up; a dioxanyl group; a dioxanyl 
dioxolanyl group; a dioxolanyl group substituted wrth a C,.6 alM group, a^^^^^ P. ^^^^^i , ^^.p. 

group substituted with a C,.6 alkyl group; a benzodioxanyl ^[^^'^^IZSoroJ^ 
30 N-{c'^ alkyopyrrolidinyl group; a piperidinyl group f " g^ ^So oZ a'^T^^^^^^ with 
athlazolyl group; a thiazolyl group substituted with 1 to 3 ^i-^ ^J."^' 9'°"P','„^^^^^^ group- or a di(C,.s alkyl)amino 
C.e alky. group(s); a furfuryl group; a di(C.s a^y )arn,^^^^^^^^^^^^ ^.e aIKo V-rbon^^^^^ P. J ^,^s 

alka'noy. group, an isoxazolyl group - '-'L^'^'^' ^^^^^^^^^^^ grlup, a\t-Syl group substituted with 1 to 

a thiadiazolyl group substituted with 1 to 3 C, g alkyl 9;°"Pf ■ ^^""^"^ ^ ^l^y, groups, a pyrimidinyl group, a 
3 C,.e alkyl groups, a pyridyl S-^,' ^3PV"«^2rprps a j^^^^^^^^ 3^0,, alkoxy groups, 

«gira:^K^^ 

t^^y^TbTn^StS^^^ 

or alternatively. t„p«ch other of RMoRS takentogetherwiththebenzeneringtowhichthey arebonded. 

the two groups adjacent to each other of H o h la^ 9 ^^^^^ ^. mdazole 

fomi a phthalimlde ring: a phthallmWe ring substituted ^'^^^^^^^i^^/'^' ^^""^^^^^^ 1 -blbenzothiazole ring; a diben- 
ring; a benzotriazole ring; - S.S-dioxobenz^^^^^^^^^ ^^'^ g;tura ^^"9 
zofuran ring; a dibenzofuran ring substftuted w^^^^^ 
a halogen atom a pyrenen^^^^^ 

r,ng;anaphthalenenngsubst,tutedwrth1 to^ 2 3 4-tetrahydronaphthaiene ring; a quinoline ring; a quinolme ring 
atoms, nitro groups, and C^.e alkyl groups, ^ ^^•'''f'y^ J „^hromene ring; a 2-oxo-a-chromene ring substituted 
50 substituted with a C,.e alkyl group; an isoqumoline ring a 2-oxo-a '=h«>m«ne rmg. a ^ ^ 

with 1 to 3 substituents selected from the group -o^sis^^^^^^^^^ c^JalM group; a pSiindion^ ring;'a benzo- 

. ahydrogenatom;ahydroxylgroup;aca*oxy^^^^^^^^^^ 
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tuted with C,.6 alkyi or phenyl groups; an N- (N N dJC^e aiKyO i^ ^ substituted with 1 to 3 substituents 

cyanoC,ealky.group; anitrogroup;ath,o,gr^.a^^^^^^^^^^ P^,^^^^ ^^^^.^ ^ 

selected from the group consisting of C^e alKV 9™"?^. a C, « alkylthio Cls a'kyl group; a phenyl- 

a nitrophenylthio group; a C,.e aifcylsulfonyl group; « P;^"^^"^ ^^^^^^^^ tot hlgen aloms/a phenyl group; a 

sulfony. alkylthio group the groSp consisting of cyano groups 

benzyl group; a phenyl group substituted with 1t^^ 

halogen atoms. C^^alkyl groups, and ^i-ealkoxy groups a Dipn y g P b,cyclo[2.2.1]-hept-5-en-2.3-dicart)ox- 
group subst^uted With 1 to 5 f " "■;p.'':T^^Tg oup^^^^^^^^^ 1 to 5 substituents selected from the 

yimidyl group; a benzoyl group; a styryl group a ^W' 9^° P pyrrolidino group; a piperidino group; 

group consisting of C,.e alkoxy groups ^.^'^^ aJM) am^^^^^ ^ ,o a substituents selected 

amorpholinogroup;apyrldylgroup apyrim^^^^^^^^ a'phthalimidoyl group; a phthalimidoyl group 

from the group consisting of C^.e alkyi 9^^"P^^^";^^^ group substituted with 1 to 3 C,.e alkyl 

substituted with 1 to 3 halogen atoms; an N-cart^azolyl ^"'I^P' 7'°'^°^'^^^^^^ i ,o 3 C^.g alkyl groups; a C,.^ 

groups; a phenylsulfonylamino group; a P^'^^y'f"''^"^'^™"^ ^^^^^ '^^^^^^^^^ substituted with 

alkvLlnosulfonyl C,.e alkyl group; a thiadiazolyl f °"P= ^" J.^^? ^^^^^^ 1 to 3 substituents selected 

a Substituted phenyl group wherein the -''^"^"'^ " ^^^s '^^^^^^^^ aS groups; a pyrrolidiny. group; a pyrazolyl 
from the group consisting of halogen attorns ^^-^ ^ 9^°"^^^^^^^^ of halogen atoms. 

group; a pyrazolyl group substituted with ° "f^^^J^^^/^^'i'J^^^^^^ with 1 to 3 substituents selected from 

alkyl groups, and trmuoromethylg^uPs; a lu-yl gr^^^^^^^ alkoxycarbonyl groups; a thienopyrimidinylthio 

the group consisting of halogen atoms ^,-6 ajM g^°"PS. a" 2^6 v thienopyridylthio group; a thienopyn- 
group; a thienopyrimidinylthio group substituted «f J '^J^^J.-^Shrgr^^^ a benzothiazolylthio group substituted 
dylthk, group substitutedwith 1 to 3 C,.6 alkyl ^^""P^'f ''f "f*;^^^ Y represents 

w^h t to 3 -'09- ^oms; a group -P---^J^J,^^^^^^^^^^^ I"hydrogen atom, a halogen 

an oxygen or sulfur atom, R^i , R . R , " reoresents a hydrogen atom; a halogen atom; a C^.^^ alkyl 

atom, a C,., alkyl group, or a tnfluoromethy group. ^^^J^^^^^J g„„p. « phenyl group substituted 

group; a C3.8 cycloalkyl g-'o^P' f ^^/J^^^^^^^^^ groups. C,^ alkyl groups. C,.e alkoxy 

wlth1 to3substituentsselectedfrom he group consisting w n ^ J J ^ alkoxycarbonyl groups, and 

groups. C,.e alkylthio groups. P^^^V' g;,°"P " ^^.^^^^ ^^^'^ group a C,.e hydroxy'alkyi group; a C3.8 cydoalkoxy 
halogen atoms; a cyano group; a carboxyl 3^°"P'.^^5;-«„^'''°'^^„^'^ alkoxy group; a C,.6 alkylthio group; a C^^ 
group; a .C,.s alkoxy C,.e alkoxy group; a C^e alkoxy alkoxy C,^e ^^^^J 3, N-(C,.e alkyl)toluidino 
alkanoyloxy group; a C^^ alkanoyloxy C,.6 alkyl S^^' ^P^^"°^^^^^ ^^^^ ' ^ pyridyl group substituted with a 
group; a pyrrolidino group; a PlP^^'**'"" ^r^.^^"^^^ g;oup substituted with a C,, alkoxy 

C,.e alkyl group; a piperidino group substtuted '^'^^ '^-^^^^ ^^^^^^^^^ with a C,.e alkyl group; 

group; a pyrrolidino group substrtuted wrth a ^1-6 a'M 9roup. ^ "^^'^^ ahomomorpholinyl group; athiomorpholino 
LoUlinyi9roup;amorpholinylgroup^^^^^^^^^ 

group; a thiomorpholino group ""^^'^^^^^P^ group substituted with a C,.^ alkyl group at 

substituted with a C,.e alkyl group a Pipera^^^^^^^^^^ 

the4-position; a homopipendinyl group, a ^""'"P'P^^Xnvi arouo- a dioxolanyl group; a dioxolanyl group substituted 
aquinolylgroup;afu,ylg.«up;anoxetanylgroup;anoxdan^^ ^^^^ ^ ^ 

with a alkyl group; an oxanyl group; a '''°''^"y' ^^"P- ^^^^^^ alkyl) pyrrolidlnyl group; a piperidinyl 

and n is an integer of 0 to 6]. . „„ . . ^,„i^„-at«.traenoic acid synthase according to the present invention, 

10007] m addition, in the inhibitors °' ^O-hyd o>^J«^s^^^^^^^ r5 represent 

- sirrrmtrep^^^^^^^^^ 
Sc^srcrr^^^^^^^^ 

. S^TStheothermodeofthepresentinventioncorrespondstoahydroxyfo^^^^^^^ 
by the general formula (2) as follows: 
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onyl group; a mono- ordKC^.^ alky )am.no 9^°"P' 2^°!^^^"°^^^^^^ Jno- or di-substituted with 

wfth a C, alM group; a ''en-V jno 9~^^^ a,M) " group; a cyano group; a cyano C,e 

C,.6 alkyl or phenyl groups; an N- (N .,N '♦^'f 1-6 ^7'' ^ ^ 'alkyuhio c' « alkyi group; a phenylsulfonyl C^.e 
alkyl group; a C,.6 alkylsulfonyl group; a P»'«"y^"^'°"yj ^^^^^ 5 ;t,iratoms a phenyl group; a benzyl group; a 
alkylthio group wherein the benzene ring .s substituted ^''^J'" ^^"^^^^ of cyano groups, halogen atoms, 

phenyl group substituted with 1 to 3 -"''-""^J^^^'^^^^^^^^ a-cyanob^l group sub- 

C,.6 alkyl groups, and C,.e alkoxy groups; a ^'P^^^y^^'^^^'^ 2^ -hept ien-2.3-dfcarboxy.midyl group; 

stituted With 1 to 5 halogen ^^o-^; ^^5^-^' ^^^^^^^ 'to SSifuents relected from the group consfeting 

a benzoyl group; a styryl g-.p; alS gX^ ^^^^^^ 9-"P-. ^ P^P-^'"^'- ^-up". a morpholino group; 

of C1.6 alkoxy groups and di(Ci^ ' J^^^^^ .substituted with 1 to 3 substituents selected from the group 
a pyridyl group; a pyrimldinyl group; a PV;-^^^^^^^^^ a phthalimidoyi group subst«uted with 

consisting of C,., alkyl S^P^^"?^^;,-^^^';^^^^ group substituted with 1 to 3 C,.ealkyl groups; a phe- 

1 to 3 halogen atoms; an N-carbazolyl group, a «''°'<°P'P^®"° "5^' ^ >1 3 ^ alkvl qroups; a C. . alkylaminosulfonyi 
nyisulfonylaminogroupaphenylsulfonylamn^^^^^^ 

Ch.6 alkyl group; athiadiazolyl group; an oxadiMOlyl group. ^^^^ ^^^^ 

g^otpwherelnthesubst^uen^^^^^^^^^^^ 
30 Of halogen atoms. C^.g alkyi groups, and O^s aiKoxy 9'°"^ ■ J^^ ' u_|o-en atoms d r alkyl groups, and trif- 
substituted with 1 to 3 substituents selected '^^-^^^^^ 9;°2uh 1 ^3 L^iSiente s thl group consisting 

,uoromethylgroups;afur,.group afu^ groups^^^^^^^^^ 

of halogen atoms. C,ealMgroups.andC,e^ 

nylthio group substituted with 1 to 3 ^1-6 g^°"P^' u.^^othiazolylthio group substituted with 1 to 3 halogen 
wnh 1 to 3 C,^ alkyl grou^; ^^^'^l^^'f^^l^. '(?R^S^)TR'7l\wherein'Y represents an oxygen orsulfur 
T'-^r^^ "b-T a?e^^^^^^ and Spresent^-a hydSogen atom, a halogen atom, a C,. alkyl 

S orarrltlurromeCU H^^representsahalo^^^^^^^^^^^ 

llkenyl group; a C^.e alkynyl group; a phenyl group; a P^' S S^ta^owoups. C,.6 alkylthio groups, phenyl 
the group consistingofn.rogroups.c^anogroups^^^^^^^^ 

groups. phenoxy groups. P^^^^f V' ^ ^^b ^""^to w 3 alkoxy C,.e alkoxy C,^ alkoxy group; a C,.e hy- 
group; a C^e alkoxy group; a C^e alkoxy ^i-ef "'°'^9;°."P- ^, , J. !, „ aikanovloxv group; a C,.6 alkanoyloxy Cve 
droxyalkyi group; a cycloalkoxy group; a Ce a piperldino 

alkyl group; a phenoxy group; a P^^-y"^- S-up, - % group 

group; a morpholino group; a pyndyl g oup; a PV^^^' 9;°"P 

substituted with a C,.6 alkyl group; a pyndyl group s"bsmuted with a ^^^f'^^^Jl''^^^^ g.oup; a morpholinyl 

with a C,.e alkyl group; a morpholino g^o^P^^"''^""^^ ^j;, l^^^. ^ Lr^o phoiino g^oup; a thiomorpholino group 

group substituted with a C,e alkyi group; -^""j,™^^^^^^^^^ with a C,.e alkyl group; 

substituted with a C,.e aikyl group; f ►^'°'"°'P^^° 2d wtt^a C^^^^^^^^ 9^°"P' 
apiperadlnyigroup;apiperadin-1.ylgroupsubstit^^^^^^^^ 

a homopiperidinyl group substituted with a s alkyl 9«>"P' ^ P^'^^ substituted with a C, . alkyl group; an oxanyl 
oxetanyl group; an oxolanyl group; a dioxolanyi group; '"''"'^"V' 9^^P ""^^^^^^^^^^ py^olidon-1-yl 
group; a dioxanyl ^^o^^'^f^^^^^^^^^ group; 
group; apyrrplidinyl grou?; an N-(Ci^b alkyOpyn-onainy gro p. h h ' g ^ alkyl groups; a 2. 
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ato., a C,:,„ a.Ky. group, a C,e alKanoy. group an '-a^ J-^^^^^^^^^^^^^ 

alkyl groups, a Ihiadiazolyl group, a thiad,azo y S^^J^P ^"f "^^f J^J^ I pyrfdyf group substrtuted with 1 to 3 C,.b 
thiazolyl group substituted with 1 to 3 C,., alkyl groups. « PV/'f j' 9^°"P' ^ Pf J^' ^.^ups. a pyrlmidinyl group 
alKyl groups, a pyrimidiny. group, a PV^^f V W ^ groJp suSit^ed with ? to 3 C,e a.Koxy 

substituted with 1 to 3 Ci.6 alkoxy groups a pyridaz.nyl ^^^J' ^ '^^ %,ky| groups, or alternatively, taken 

-Ser-SS^^a:- 

bonded, form a phthalimide ring; a phthallnnide ring ^"''-""'^^^^ ZdrcIiazo[2.1 b]benzothiazole 

an indazole ring; a benzotrlazole ring; an S.S-d|oxo^^^^^^^^^^^ i 
ring: a dibenzoturan ring; a dibenzofuran ""9 
subst«utedwithaha.ogenjom;^^ 

a naphthalene ring; a "«P'^»''«'^"^;'"9/"!'f J"^^^^^ a 1 2,3.4.tetrahydronaphthalene ring; a quinoline ring; a 
groups, halogen atoms, nrtro groups, and C^e alkyl ?™"P,^' ° ' „/o.„.chromene ring; a 2-oxo-«-chromene 

quinoline ring substituted with a C,.6 alkyl group; an .soqumol.ne '1'*^'°^^^^^^^^^^^^ « alkoxy groups, 

ring substituted with 1 to 3 substftuents selected f 9^;^ ^^^^^ 

and C,.e alkoxy C,.s alkyl groups; a cnnohn ""9' f^^""°J "^^^ "^^^^^^ or a benzobu- 

ring; a benzothiazol ring; a ^9^^ and represent a hydrogen atom, a 

S"":;rrundsottheganeral.ormula(2),aU^^^^^^^^^^^ 

C,., alkynyl group; a C3.8 cycloalkyi group; a Ca-scycloalkoxy group, a C^io^^^^°y;9;° a 3-phenyl-2-propeny- 
alle hydroxyalkyi group ^^^^^^^ IZCT^^^] ^ aS°te 9roup; a mono- 

i^rrbSerin-^^^^^^^^^^^ 

aphenyl group substitutedwtth1to3subst,tuentsse^.c^^^^^^^^^ 

C,.6 alkyl groups, and C^.g alkoxy groups a '''P'^^^V S^^P;^^^ 2 l].hept 5-en-2.3-dicarboxyimidyl group; 

st^uted wnh 1 to5 halogen atonns; ^^^-fV W^^^^^^ P^,,,,,, „e group consisting 

a benzoyl group; a styryl group; « f jyi^S ^wr 0 idlno group; a piperidino group; a morpholino group; 

of C,.e alkoxy groups and d.(C,.e ^'ky')^ "° „ onrsubsti tuted with 1 to 3 substituents selected from the group 
a pyridy, group; apyrimidinyl group; a Py7^i"; ^^^^^^^ a phthalimidoyi group substituted with 

consisting of C,.e alkyl Q^o^P^ f^^f J;^^ ^"^^^i^^^^yi group substituted with 1 to 3 C,.s alkyl groups; a 

1 to 3 halogen atoms; an N-carbazolyl group, a '''°''°P'P°;'°' » ^ ,,.30,. alkvl qroups; a C, « alkylamino- 
phenylsulfonylamino group; a P*^-y'^"«°"y'^'"'"° 9r°up substituted 
sulfonylC,e alkyl group athiadiazc^y^group^^a^^^^^^^^^^ 

phenyl group Wherein the substrtuents in the substituted phenyi^^^^^^ pyrrolidinyl group; a pyrazolyl group; a 

consisting of halogen atoms. C,^ alkyl groups, and ^i;^^^ 9ro"Ps^ a pyrr y g J 
pyrazolyl group substttuted wUh 1 to 3 ^-^l^Tl I.TZZ^^^^^ 

groups, and trifluoromethyl groups; a furylg oup. a f "^''f a.^S "a^^^^^^ groups- or a group represented by the 
'group consisting of halogen atoms, ^i. al^ 9rou^^^^ : ai«e- Ta^^^^^^^^^^ atom' a Lo a-M group, 

formula: -SOaNRBR^ [wherein and are °\ ^i,h 1 to 3 C, . alkyl groups, a thiadiazolyl 

a C,e alkanoyl group, an isoxazoly group -^^3-^^^' ^ a thlLol^ group substituted with 

group, athiadiazolyl group substituted with 1 to3 C^s ^'"^^ ^^"P^fJ,^. .1 |c, « alkyl groups, a pyrlmidinyl group. 
? to 3 C,.e aikyl groups a pyridy, 9^-P;^-3PV"'^vX7gZs^^^L^^^^^^ ' ^^'^^ 

^"^rro^u^sX^ret^ oth. of to 
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substituted with a haiogen atom; a PV^^^^ f/^^^^^^^^ from the group consisting of cyano 

a naphthalene ring; a naphthalene nng ^''^^'''11'^^^^^'°;^ ring; a quinoline ring; a 

groups, halogen atoms, nitro groups, and C^.e alkyi groups, a 1 .2 3 4 Tetrany ^ g-oxo-a-chromene 
quinoline ring substituted with a C,^ alkyI group; an .soquinol.ne ""9'^fJ;,°;7_^'^Xl^^^^ c, Alkoxy groups, 
?ing substituted with 1 to 3 substituents selected from the ^ 

and C,3 alkoxy C,e a.kyi groups a cinnolin — ^^^^^^^ or a benzobu- 

a C,^ alkyl group, a C,., alkoxy group, a tn<iuoromethyl group a^^^^^^^^^^^ . 
[001^1 lnthiscase.itispreferablethatatleastoneofRitoR5 ep^^ 
U3.3cycloalky.group;ac,scycloalkowoupac^^^^^^^^^ 

group substituted with 1 to 6 halogen atoms. ^ a mono- or di(C,.6 alkyl) amino 
aC,ealkoxycarbonylC,saWou^^^^^^ 

group; a Ca-ioalkanoylam.no gr^P. aC^a^sal^^^^^^^ P N-(N-,N'-di(C,.6 alkyl) amino C,.6 alkyl) car- 

a carbamoyl mono- or d,-substituted "''''i^i-e^^' °' ^"^7' ^''^ alkilsulfor^yl group; a phenylsulfonyl group; a C,.6 
bamoyi group; a cyano group; a cyano C,.6 alky g^°"P' ^^^i'^ f^'™ to 3 substituents selected 

alkyrthio C, alkyl group; a phenyl group a benzy groj, ^ P'^T^^^^^P/^^^^^^^^ g.oups; a biphenyl group; 

from thegroup consisting of cyano groups^halog^^^^^^^^^^ 

an«-cyanobenzylgroup;an a^c^anobenzy g^^ ^ ^^^^ ^^^^^^ 

group; a piperldino group; a morpholino group, a Pyj^f V' 9^°"P' J ^ c, . alkoxy groups; a pyrrolldinyl 

with 1 to 3 substituents selected from the group c°nsist.ng o C,.6 a'^yl gro^^^^^^ ana ^.g y y f 

group; a pyrazolyl group; a pyrazolyl group -^^^^^^^ '^^^^ZT^X^^^^^^^ w'h 1 to 3 sub- 

halogen atoms. C,.s alkyl groups. ^~"P^;"^"^ c'e alkoxycarbonyl groups; or 

stituents selected from the group con^^^^^^^^^ 

a group represented by the fomnula.-SOaNR R l*"^®"^®'" " " ,„ jsoxazolvl aroup substituted with 1 to 3 Cn.6 
atom, a C,.,o alkyl group, a C^.e alkanoyl group an '^"'^^f "J^ 9"*"^' a S groups, a thiazolyl group, a 
alkyl groups, a thiadiazolyl group a thiad.azoj, 9-P -^'"^"f^f ^^^^^^^ IVy^f gZ -brtit'uted with 1 to 3 C,s 
thiazolyl group substituted with 1 to 3 C^e alkyl 9'°"P^',!,i^f"7' ^"^^^^ /| alkyl groups, a pyrimidinyl group 
alkyl groups, a pyrimidinyl group, a PV^-'^'^V 9-uP -^^^^^^^^ Uo 3 C,.e alkoxy 

substituted with 1 to 3 Ci.6 alkoxy groups, a Py"'^^'"y'f °"P- ^^^d v^th C, « alkyl groups, or alternatively R^ 

s-rnrg:trz;h:-tr^^^^^^^^^^^^ 

TdrrS^gTu^^'so^'Ri^^^^^^^^^^^ 

C,^ alkoxy group, a trifluoromethyl group, a nitro 9«"P'^: ^ •;f^9^^^ .^^^^ Hi, rss ^ay represent a 
[00121 on the other J-^; l^^j-^-P^e^^^^^^ TcR-X^^^^^^w^^^^^^^^ Y -presents an oxygen or sulfur atom; 
r R-'r- ani ^-^^ernta^ISerr. ii^presei" a hyirogen atom, a ^^.og- atom^a C^^^^^^ 
:ratlorome;ylgroup;R^nepresentsaha,o.enato^^ 

group; a C,.e alkynyl group; aphenyl group, a P^f "V' 9/3/"''^;"^^^^^^^ « alkylthio groups, phenyl groups, 

consisting of nitro groups Woups. C,, ^9^^^^^^^^^ ^ano group; a carboxyl group; 

phenoxy groups, phenethyl groups, Cg-e alkoxycarDonyi 9'^°"H*' « ^ ^jp q q gikoxy 
a C, Jkoxy group; a C,, hydroxyalkyl group a^^^^^^^ 

C,.e alkoxy C,e alkoxy group; a a^kylthK, ?~^P- ^^f^^^^^^ ^oup; a piperidino group; a mor- 
phenoxy group; a phenylthio group; an N-(Ci.6 '"'^^^^^^ _,^| g^oup' a piperidino group substituted with 

phoimo group; a pyridyl group; a PV^^' S-^PJ'^^^^^^^^^ substLed with a C,, alkyl 

a Ci.6 alkyl group; a pyridyl group substrtuted with a C,^ alkoxy 9^°"P" ^PJ morpholinyl group substituted 

groip'; a morpholino group substituted with a C,.e ^ 'ij;' 9-"P; ^.^^^^^^^^ s'ubstituted with a 

with a C,^ alkyl group; a homomorpholinyl group; a ^•^'7°^';^''";^^^^^^^^ alkyl group; a piperadinyl 

C, alky, group; a thiomorpholiny I gjP a th,^ ^ 

group; a piperadin-1-yl group substituted with a C,.6 aikyi gj°yP ™ P ^ , , ^oup; an oxetanyl 

?erl<Jinyl group substrtuted with a C, , alky. 9-"?. a Pyndy^^^^^^ 9 °"P.^^ ry^S ^^P; 

group; an oxo.any. group; ^.^^^^SSd v^^^^^^^^^ pyrro,idon-1-yl group; 
^ptSS^^^^^^^^^^^^^ 
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5 -0-(CR6iR62)„-(CR63R")„.R77 twhere.n R«i. R^^. R . and " ^^^^^ ^ 3^,,, ^ (C^e alkyi) amino group; a di 
atom, a halogen atom, a C,., a.Ky, group^or a n« 

(Ci^alkyl)amino C^.s alkoxy group; ap.pendy^ ^'Xra^oup Hyridyl group; a pyridinyl group substituted with a C,.6 
group; a piperidino group -""^"'^^jf ^^.^^^"^ ' ^ koTS^oup a pyrJlyi S^up; a pyrrolidlno group; a pyrrolidino 
alkyI group; a pyridinyl group substituted with a Ci-e a^ko)^ group, J « ^ pyrrolidlnyl group substituted 

,0 group substituted with a C,^ alkyl group; a PV^^^^f a morpJolIno group; a morpholino group 

with a C,.e alkyl group; a pyrrolyl S^P^^^ «^ J^'. "^'l^Vo myl group substituted with a C,.e alkyl group; a 
substituted with a C^.s alkyl group; a '^7„^°^"r' ^ J^lX^no group substituted with a C^.g alkyl group; a thio- . 
homomorpholinyl group; a thiomorphol.no 9^°"P;, ^ "J.'"! alkyl group; a piperadinyl group; a piperadin-1 -yl 

morpholinyl group; a thiomorpholinyl group ^"''f ^^^J^^'^^.^'^^^^^^ oup; or a homopiperidinyl group sub- 

« group substituted with a C,.e alkyl group at *;^f;P<^*.°;'^7^^^^^^ ^, 0 to 6). and the remaining groups of 

group, a nitro group, or a halogen atom. comDOunds wherein R^^ R^^. R^. and R^^ 

is a non-hydrogen atom substituent. are PreferrecT ^ ^ds of the general formulae (1) and (2) described 

(OOIBI Th« lonr, -c,.4, c,.„ c,.,. and c,.,4 «' » ,,™ol« as a C, „ alkyl srew. """I"" "»> 

group having 1 to 14 carbon atoms, substituted wrth 1 to 6 hai^e^^ y , g^^up. a dibro- 

group is preferable. , ut^uoin or hranched alkvnvl qroup having a double bond, and 2 to 6 

=i.,rr.n'=^rit.="««^^^ 

or the like. ctrainht-chain or branched alkynyl group having a triple bond, and 2 

!re:ijn"ar:st:rpK^^^^^ 

?S°Th:fl-C,scycloalkylgroup-meansacyc,lca,ky.grouphaving3to8car^^ 

[ cyclopropy. group a cvc-ope^- SJOUP^ - a ^cto^^^^^^^^ 3 structure of a C^e cyCoalkyl 

Tup and" Sf gC Sg.7o'r';Zp;:. a cyclVpy-thy, group, a cyclobutylmethyl group, a cy- 

- rp-St^S^o^gr^^^^^^^^^ 

'group, a 3.methylpentoxy group or a J2'P-7/^3^7P„ ° ^ combined structure of a C,, alkoxy group 
100251 The tern, 'C,., alkoxy C,.e a kyl grouP "^^n ml^ be made of a methoxymethyl group, an ethoxymethy 
. -^ra^-^iroS gr; rrx;S;or~thy, group, an isopropoxyeth, group, a butoxyethyl 
group, or a tert-butoxy ethyl group, or the like. ^^^^^^ 3,^,^^ including, for 
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droxypropyl group ^ preferable. combined structure of a straight-chain or 

[0030] The term "C^.e alkoxycarbonyl group means ^ 9^"? "^v' 9 methoxycarbonyl 

Amo,^ lU« grow. »n emox,c«o,,yl»»«wl troop Is f^"^''^^^^ , „„6,„^j .„^„„ .„ 
C00321 Th. 1.™ -dKC,.. .IWrtno C„ "'<°f^°'* J™!^* » ,„„,„,, mention n™, 

pafflc..,. .n 9'OOP .obMltotea w.h on. o, t«o C„ .W 

E«aH:t~o'i^E^r3r^^^ 

carbamoyl group. combined structure of a cyano group and a C^.g 

grS-p. Among these ^^^^^^^^^^^ sTSu'ents selected fror. the group consfeting of 
[00371 As an example of phenoxy group ^„ ^ a„d halogen atoms", mention may 

nitro groups, thiol groups, phenoxy 9^'>"P/- ^^^^.^S^lerx; ^roup a 4 mSphenoxy group, a 2-methoxyphenoxy 
be made of a 2-methylphenoxy group. ^^-"^^.^P^^^^ ^^^^^^ 

« henow^^ 4.methoxyphenoxy group, or ^/-^j'^f ^^^^^^^^^^^ , alkyl group and a 

sulfony group (-SO2-). As ^" ^^^^"''^f^;"^^^^^ ^ butylsulfonyl group, an isobutylsulfonyl group, a tert-butylsulfonyl 
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an a-cyano-4-chlorobenzyl group or the like maybe given ,„h<„ituents selected from the group consisting of 

4-N,N-dimethylaminostyryl group, or the lii<e. . ^ ^ j 3 g^bstituents selected from the group consisting 

K'^Asli'lSle^ol't^e^h^ 
loZr ?nhe "dloxopiperldlnyl group substituted w«h 1 to 3 C,. alkyi groups", a 2.-8-dloxo-3-ethy.- 

piperidin-3.yl group °\';;'«J'f,«^?f'y ^^^^^^^^^ group substituted with 1 to 3 C,.e alkyi groups", a 4.methylphe- 

'^S..%ZTX :n!:^£^^^^ AS I eU.e Of the "C,. alkylamlnosulfony, C... alky. group , a 
meUiylamlnosollonylmelhyl group or Iho I*, ma, 9™>- .^^^ „„„p „n.r«r. We suMUoonls 

1.0471 A, a, .».mpl« ot 11.. •"tr^'SonJJ.SCllstSconVs.^ «M.9a" C,^ ««« 

-rrr/.srirrn\s= 

oxadiazolln-2-yl group, orthe like nriay be Si^e"- substltuents selected from the group consisting of 

orthe like. u^titn+^n .^ith 1 to a C. ^ alkvl qroupa", a substituted thienopyrimidi- 

"aVoup whe'reln a thiophene ring ^j*^ 

Snt;e^rerg^s:?s=^^^^^^^^^^^^^ 

a thiophene ring is substituted with a methyl f °"P '^.^J.^^^"';^'^^^^^ ^torns-, a benzothiazolylthio group wherein 

. ;s~raryrgrr^^^^^^^^^^^ 

ortwo methyl or ethyl groups Is P^f • ^"^ one or two 
[0054] As the "thiazolyl group substituted with 1 to 3 C,^ alkyi groups . a im^toiy a k 

S or .,h,l ,Zp>. ^<r. P."-?-. '^"2',^"^^^^^^^^^^ group .„«o,ed- o™ 

=i.r^rr:rgrr;:,s^.a*^^^ 
r,^iorj;:r„:^rcJxrrr.\°^^^^^^^ 

yipyrimldin-6-yl group is more preferable . 3 ^ alkoxy groups", a pyrldazlnyl group substituted with one 

[0058] As the •pyrldazlnyl group substituted with! to 3 Oi.6aiKoxy groups . 

or two methoxy or ethoxy groups Is preferable. branched alkenyl group having a double bond, and 

group, or tho .to. .r.d „»r. parHculal,. • 1 •^'^it^^^jf.Sw^^^^^^ 1 » S'"'"" 

[00601 Thelo.».x,.5all<y«hk.group-rn«n».a»»2f;""^^^^^ a pr,J,«l,io group, ar. l.o- 
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group, or the like, and a methylthio group is particularly P^^ferable. , ^p and 

phenethyl groups, C,^ alkoxycarbonyl groups and h^^^^^^^ 

or the like. _ ^ „rn.,n havina a combined structure of a C^.e alkoxy group 

.OCH2CH2N(CH2CH3)2. and the like. structure wherein a toluidino group 

partfcullr. an N-ethyl-m-toluidino group is preferable 
K ^re 'rela^yTg^^^^^^^^ 

^o^r-— ^^^^ 
birj;rp%rx°e=vter^^^^^^^^^^^^^ 

atom, and includes a 2-oxanyl. ^^'^'^n' ^roj^^^^^^^ eliminating hydrogen atom from a saturated 

[0073] The -dioxanyl group" refers to a '"°"°;^^^'f "^^'^.^ preferably from a 1 , 3-dioxane ring. In the 

1 ,3-dioxan-2-yl group or the like may be g.ven^ eliminating hydrogen atom from a ben- 

may be given. „ir,^ririinvi a 3-DiDeridinvl group, or a 4-piperldinyl group. In addition, in 

Thrp?>eri'^^^^^^^^^^^ refers to a mono-valent group derived by eliminating a hydrogen atom present on the 

nitrogen atom of piperidine. 3-Dvridvl group, or a 4-pyridyl group. In the pyridyl group. 
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,00=3, ^ — • • " ■ '"^^ '"^ ° 

r,L::;;r;z':si- - - — ' 
^■S^'^s^CoC^rp- » = ' *'"" °" 

the nitrogen atom of morpholine. 

[0087] The "furfuryl group" means a 2-<"rf"n^' 9J°"P^ derived from 2.6-purindione wherein oxogroups 

[00881 The "2. 6-purindion-7-yl group" refers to a 9^°"^ ^^^^^ ^, t^e purine ring and a group derived by 

U) are bonded to the carbon atoms at the 2-posmon ^"^*;^^J-;°"*^3;^',* ^ J,he "2.6 purindion-7-yl substituted 
Eliminating the hydrogen atom present on the "J^^^^'J^ J^'^J^^^^^^^ ,^3 group be substituted with a C,^ al^l 
:::^tX^;^:i:X^^^^^^' ^ V.-.e-P.indion.7-y, group orthe i.e 

ting » mors PMleisibh. ».,.„.^^,k.c . .»oxy group", a ting suBsOluIia wim ■ m.Oioxy or e»io:cy 

*ro^:rr^rgtior}£.g,oop.^^^^^^^^^^^^^ 

[0096] AS the "2-oxo-a-chromene nng ^"^^"^^J.** ring substituted with a methyl group, an ethyl 

35 groups, C,.e alkoxy groups, and C aSo^meS sS, a methoxyethyl group, an ethoxymethyl group, or 

So%"::7g:o^pirp-^^^^^^^ 

preferable. ^ , h with « C alkvl qroup". a ring substituted with a methyl or ethyl group is 

45 organic acid. As an examplethereof. mention m^ be made of s^ P ,^^^3t33^,i,„o,oacetates. maleates. 

si, aluminum salts, triethylammon. urn sa^ acet^^p^^ glucoheptonates. benzoates. 

„ r:,%o«pL, *e o^-^uods o, mo pro.-. — ,™, bo « rooorlng oo„«o **o,K..o 

substituted With RMo R5 described below 
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w„. on.o,orn,ates such as— y, oj— 

catalytic amount of an organic acid such as acete ^.'^'J'/^"^;;";"' 3'^^peiture preferably in the range of room 
acid and an amine such ai pyridine ^^^'^^'^'^^^^ZL^l^^^^^^ an intermediate, and subsequently 

temperature to 150-C, and more preferably ''^j;'^/^^"^^ hydroxylamine in a solvent such as ethanol. 

treating the intermediate, after Isolation or in the state as proti^^^ti 7or examote by the following method. Herein, in 

aroup represented by the formula; -Y-(CR6iR'' )^ (oh » >r " • 
[0103] At first, a compound represented by the formula (a): 



(b) 

NO2 



30 



35 



40 



(whereinxrepresentsaha.ogenatom)andacompound. for example, representedby the foliowingfom^uMb): 

R^(CR"R^)„-(CR«^R^)n.YH 

rwherein R7 Y R« R^^ m. R«. R^*. and n have the same meanings as described above) are reacted in the 
preserrbaserobiaL'compo^nd represented by the followingformuMc). 



-NO2 



45 



50 



aromatic amino group. 



(d) 

NHz. 
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Circulatory diseases).as well as,heinhibnorsIorproduc.ionof20-HETEaccordingtotheprese^ 

in a range of 1 to 2000 mg per day as the compounds represented by the general fonriula (1) "^^''^ P^Jf;"^.^^^"^''^;^ 
ac^eptaWe salts thereof in the case of an adult human subject to be treated. They may be admm^tered .n a s.ngle 
Tse or dMded into several doses per day. The doses may vanr depending on the usage, as well as. the age. we.ght. 
5 and conditions of each individual patient, and the like. ^.^^...^ nr circulatorv diseases) 

15 the like), and the like, may be employed. 
Best Modes for Carrying out the Invention 

[0109] in the following, the present invention is illustrated in detail by the following examples. However, it should be 
understood that the present invention is not limited to the examples descnbed below. 

Example 1 

Synthesis of N-(4-butyl-2-methylphenyl)-N'-hydroxy-fomiamldlne 

rniioi 4 Butvl-2-methvlanlline (129.1 8 g) and ethyl orthoformate (234.66 g) were stirred for 11 hours at 1 00«C. Sub- 

Sn-IS^o 15 hourS at room temperature. The methanol was removed. The obtained residue was ^'sso^ed In 800 ml 
S nhltoform and subsequently w with water and saturated brine. The organic layer was dned over anhydrous 
loTJstTsi aJdIhenS was removed. The obtained residue was washed with hexane to y.e^d 63.66 

CacemteTl 4)^^^^^^^^^ g of the targe, compound as a colorless powder (Compound 1 in Table 1 descnbed 

below). 

Melting point: 131 .5 - 134.0'»C 
Example 2 

Synthesis of N-(4-tert-butylphenyl)-N'-hydroxy-fonnamld!ne 

roUll 4.tert-Butylaniline (3.9 g) and ethyl orthoformate (7.9 g) were stirred for 6.5 hours at 100'C. Subseqi^^^^^^ 
[0111] 4 removed. The obtained crude product was dissolved in methanol (1 0 ml). To 

Tr^Zl^:^Zo XZZT.:^n^^^^^^^ a methanol solution (^J °f -di^^^^^^^^^^ 

n s a) was added dropwise at 0«C to neutralize. The precipitated sodium chloride was filtered off. The "lt|a«e was 
adde'ddTopw^e to the Lthanol solution of the crude produce 

«t room temoerature The methanol was removed. The obtained residue was dissolved in 50 ml of chloroform, and 
fu^enT wthed with water and saturated brine. The organic layer was dried over anhydrous magnesiurn sul a e 
and Ten clc^^^^^^^^^^ obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 4:1) to yield 1 .65 g of the target compound (Compound 2 in Table 1 descnbed below). 
Melting point: 113.5 - 114.5°C 

Example 3 

Synthesis of N-(4-methoxycarbonylphenyl)-N'-hydroxyfomiamidine 

[0112] A mixture of 4-;mlnobenzoic acid methyl ester (1.98 g) and ethyl orthofomiate (4.07 g) was stirred for 16 
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.ours at . 00«C. subsequently, the excess on.e e., or.h« 

solution (1 6mO of hydroxylamine prepared from ►^y';^;'^^!^^"^;^^^^^^^^^^^^^ removed and subsequently, 

was added, and the mixture was stirred tor 6 hours at °°";'^'rP":j3^'^^^^^^^^ with water and saturated brine. The 

powder. 

Melting point: 167.0 - ley.S'C 

Example 4 

Synthesis of N-(2-aminosulfonylphenyl)-N'-hydroxyformamidine 
10113, A mixture of a-aminobenzsu^onam.de (3.0 ° tSoti^^^^^^^^^^ 

stirreJtor 5 hours at 1 00«C. Subsequently, the ^-^-^l^l^^^}^^";^ hydrochloride (1 .50 

(30 ml) of the residue, a methanol solution (40 ";^^) ° ^iTs sSf^^ ^^^^^ room temperature. The solvent 

rpSrd»=.™^^^ 

in Table 1 described below) (0.73 9) as a coloriess powder. 
Melting point: 130.5 - ISI.B'C 

25 Example 5 

synthesis of N-[4-(pyridin-2-ylmethoxy) phenyH-N'-hydroxyformamidine 

^0114, Amixtureof4-(pyridin..y,metho^^^^^^^^^ 
30 at 1 0O-C. Subsequently, the excess of the ethyl orthoformate was rem ^^^^^ 
residue, a 1M methanol solution (10 ml) °^.*iy<lroxylaminewas aaaea ana me 

added. Subsequently, it was 

temperature. The solvent was removed arid ^"''^^'l"^""^'^*" magnesium sulfate andthesolvent 

35 rcompound 34! in Table 1 described below) (0.524 g) as a colorless powder. 
Melting point: 159.5- 161 .0'C 



Example 6 

40 Synthesis of N-l4-(benzylthio)phenyl]-N'-hydroxyformamidine 

Table 1 described below) (0.43 g) as a colorless powder. 
Melting point: 166°C 
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Exannple 7 



compounds are also shown in Table 1. development with a mixture of ethyl 

[0117] The Rf values in Table 1 corresponds »° •'^^^ ^ '^^^ ^f chloroform : methanol (9:1) (marked 
Utate : hexane (1 .2) (no mark) or in the case^of^^^^^^^^ 
as •). employing thin layer chromatography Silica gel 60 F^^' P'oCucea oy MercK. 
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(M-H). observed in a positive mode or a negative mode upon measuremeni ot m h 



method. 
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Table 1 









W+H 

'ESI) 


>PCI) 


[ESI) 


M-H 
'APCO 


Rf 
value 


TLC 

♦ i 


Develo 

ping 
soh/ent 


Inhibit] 
9n rate 
(I^M) 


IC50 
(nM) 


Cofnp. 
•■ 




131.5 
134.0 


207 


207 




205 


0.5S 


sm 

(NH) 


EtOAc: 
MeOH 

=95:5 


100.5 


3.5 


1 

Comp. 




113.5 
114.5 


193 




191 




0.13 


Si02 


Hexane 
=2:1 


97.0 


7.8 


2 

Comp. 




84.5- 
85.5 


193 




191 




0.22 


Si02 


Hexane 
•AcOEt 
=2:1 


98.9 




3 

Comp. 




101.0 
10Z5 






191 




0.15 


SK)2 


Hexane 
AcOEt 
=2:1 


107.6 


3 


4 

Comp. 




153.0 
154.0 


219 




217 




0.13 


Si02 


Hexane 
:AcOEt 
=2:1 


99.9 


3.8 


5 

Comp. 

A 




119.5 
120.5 


223 




221 




0.20 


SiO? 


Hexane 
•AcOEt 
=2:1 


99.9 




D 

Comp. 




122.5 
124.0 


207 




205 




0.14 


Si02 


Hexane 
-J^cOEt 
=2:1 


110.5 


12.1 


7 

Comp. 


HOI 


141.0 
142.0 


193 




191 




0.21 


Si02 


Hexan< 
I =2:1 


99.9 




8 

Comp 
9 


9H 


1O8.0 

H9,c 


1 

> 221 




219 




0.15 


sio; 


Hexan< 
:AcOE 
I =2:1 


9 
t 

99.9 


4.9 
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5 


Comp. 




143.5 
144.5 






151 




0.12 1 


\ 

5i02 


■loxane 
AcOEt 
=2:1 


89.5 


669.0 


10 


10 
Comp. 




151.0 

152.5 


185 




1fl3 




0.18 


1 

Si02 


hiexane 
AcOEt 
=2:1 


92.7 


297.1 


15 


11 
Comp. 




139.5 
140.5 


155 








0.08 


Ri02 


Hexane 
.AcOEt 
=2:1 


77.1 


1415.5 


20 
25 


12 . 
Comp. 




116.0 
118.0 


165 




163 




0.12 


Si02 


Hexane 
:AcOEt 
=2:1 


95.9 


117.9 


30 


13 

Comp. 


OH 

:xr 


151.0 
153.0 






183 




0.19 


SiO? 


Hexane 
•AcOEt 
=2:1 


91.7 


162.8 


35 


14 
Comp. 


9H 


155.5 
156.0 


171 




169 




0.10 


SiO? 


Hexane 
AcOEt 
=2:1 


92.9 


287.7 


40 


15 
Comp. 




141.0 
142.0 


165 




163 




0.12 


Si02 


Hexan€ 
AcOEl 
=2:1 


> 

97.6 


O.D 


45 


16 

Comp 




136.S 
139.C 


181 




179 





0.15 


SiO 


Hexani 
AcOE 
?_=2:1 


3 
t 

85.3 




50 
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Comp 
18 




139. ( 

140. < 


) 

16- 




16J 




0.06 


SK) 


Hexan 
AcOE 
2 =2:1 


t 

. 94.6 


45.2 
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Expeiimentat Example [Inhibitory effect of 20-HETE synthase originated fronrt rat kidney microsome] 

[0118] Regarding the compounds listed in Table 1 , their inhibitory activity to production of 20-HETE was examined. 
This examination was carried out based on the method described in J. Pharmacol. Exp. Ther., Vol. 268, pp. 474 (1 994). 
5 [0119] The subject compound for this examination was added to a buffer comprising 50mM of 3-morpholinopro- 
panesulfonic acid (pH7.4). 5mM of magnesium chloride and ^mM of ethylenedlaminetetraacetic acid (EDTA) disodium 
salt. 

[0120] After that, the rat kidney microsome (microsome fraction prepared from the kidney of a spontaneous hyper- 
tension rat (mate. 6 weeks of age)) as an enzyme, [5, 6, 8, 9, 11, 12. 14, 15] tritium-arachidonic acid (supplied by 
10 Amasham) as a substrate, and NADPH (supplied by Sigma) as a coenzyme were added and reacted for 1 .5 hours at 
37 °C. 

[0121] After the reaction, fomnic acid was added to stop the reaction, and then acetonitrile (final concentration of 
50%) was added and left for 1 .5 hours at room temperature. 

[0122] The activity of 20-HETE synthase was measured by using a high performance liquid chromatograph having 
IS a detector for radioactive substances (supplied by Gilson), and equipped with a C18 reversed phase column (Biocyl 
CI 8, supplied by Bio-rad). 

[0123] Setting an amount of 20-HETE production to 100% when no subject compound for examination was added, 
the concentration of the subject compound at which the production of the 20-HETE was inhibited to 50% and the 
inhibition rate at which 1p.M of the subject compound was added are presented together in Table 1 . 
20 [01 24] Referring to Table 1 , it was confirmed that the compounds of the present Invention have inhibitory activity for 
production of 20-HETE. 

Industrial applicability 

25 [01 25] The compounds represented by the general formula (1 ) or the pharmaceutically-acceptable salts thereof ac- 
cording to the present invention are useful as inhibitors for production of 20-HETE. Therefore, they are useful as med- 
icines, and in particular, therapeutic agents for various diseases In human subjects and animals, which 20-HETE is 
implicated in, such as kidney diseases, cerebrovascular diseases, or circulatory diseases. 

[0126] In addition, In the compounds represented by the general fomnula (1 ) or the pharmaceutically-acceptable salts 
30 thereof, the compounds wherein a non-hydrogen substituent is present at the para position of the hydroxyformamidino 
moiety on the benzene ring are, in particular, preferable. 

[0127] In addition, the compounds represented by the general formula (1 ) or the pharmaceutically-acceptable salts 
thereof as recited in Claims 5 or more are novel compounds and useful in themselves, and also, exhibit the excellent 
effects described above. 

35 

Claims 

1, An inhibitor for production of 20-hydroxyeicosatetraenoic acid, comprising, as an effective ingredient, a hydroxy- 
40 formamidlne derivative represented by the formula: 



50 




wherein R^ to RS are identical or different and represent a hydrogen atom; a hydroxyl group; a carboxyl 
group; a halogen atom; a C^.^4 alkyi group; a C.|.^4 alkyi group substituted with 1 to 6 halogen atoms; a Cg.e alkenyl 
group; a C^.g a'koxy C^^g alkyi group; a C3.8 cycloatkyi C^.g alkyi group; a Cg.g alkynyl group; a Cg.g cycloalkyi 
group; a C3.e cycloalkoxy group; a Cg-io alkanoyi group; a C^.g hydroxyalkyi group; a C^.g hydroxyalkyi group 
substituted with 1 to 6 halogen atoms; a C2.6 alkoxycarbonyl group; a 3-phenyl-2-propenyloxycarbonyl group; a 
C2.6 alkoxycarbonyl C^.q alkyl group; a di(Ci.g alkyl)amino C2-6 alkoxycariaonyl group; a mono- or dKQ^^ alkyi) 
amino group; a C2.10 alkanoylamino group; a C2.6 alkanoylamino group substituted with a C^.^ alkyl group; a 
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benzoylamino group; a carbamoyl group; a carbamoyl group mono- or di-substituted with C^.g a'kyi or phenyl 
groups; an N-(N\N'-di(C^.6 atkyl)amino C^.g alkyl)carbamoyl group; a cyano group; a cyano 0^.3 alkyi group: a 
nitro group; a thiol group; a phenoxy group; a phenoxy group substituted with 1 to 3 substltuents selected from 
the group consisting of C^.g alky! groups, C.,.e alkoxy groups, and halogen atoms; a phenylthio group; a nitroph- 
enylthio group; a C-,.e alkylsulfonyl group; a phenylsulfonyl group; a C^.g alkylthio C^.g alkyI group; a phenylsulfonyl 
C-|.g alkylthio wherein the benzene ring is substituted with 1 to 5 halogen atoms; a phenyl group; a benzyl group; 
a phenyl group substituted with 1 to 3 substituents selected from the group consisting of cyano groups, halogen 
atoms, C^.g alkyI groups, and C^.g alkoxy groups; a biphenyl group; an a-cyanobenzyl group; an a-cyanobenzyl 
group substituted with 1 to 5 halogen atoms; a benzyl group substituted with a bicyclo[2.2.1]>hept-5-en-2,3-dicar- 
boxyimldyl group; a benzoyl group; a styryl group; a styryl group substituted with 1 to 5 substituents selected from 
the group consisting of C^.g alkoxy groups and dj(C^.6 alkyl)amino alkyI groups; a pyrrolidino group; a piperidino 
group; a morpholino group; a pyridyl groups a pyrimidinyl group; a pyrimidinyl group substituted with 1 to 3 sub- 
stituents selected from the group consisting of C^.g alkyI groups and C^.g alkoxy groups; a phthallmidoyi group; a 
phthalimldoyi group substituted with 1 to 3 halogen atoms; an N-carbazolyl group; a dioxopiperidinyl group sub- 
stituted with 1 to 3 Ci.g a'ky' groups; a phenylsulfonylamino group; a phenylsulfonylamino group substituted with 
1 to 3 C^.g alkyI groups; a C^.g alkylamlnosulfonyl C^.e alkyI group; a thiadiazolyl group; an oxadiazotyl group; an 
oxadiazolyl group substituted with a substituted phenyl group wherein the substituents in the substituted phenyl 
group are 1 to 3 substituents selected from the group consisting of halogen atoms, C^.g alkyl groups, and C^.g 
alkoxy groups; a pyrrolidinyl group; a pyrazolyl group; a pyrazoiyl group substituted with 1 to 3 substituents selected 
from the group consisting of halogen atoms, C^^g alkyl groups, and trifluoromethyl groups; a furyl group; a furyl 
group substituted with 1 to 3 substituents selected from the group consisting of halogen atoms, C^^g alkyl groups, 
and C2_g alkoxycarbonyl groups; a thienopyrimidinylthio group; a thienopyrimldinylthio group substituted with 1 to 
3 C^.g alkyl groups; a thienopyridylthio group; a thienopyridylthio group substituted with 1 to 3 C^.g alkyl groups; 
a benzothiazolylthio group; a benzothiazolylthio group substituted with 1 to 3 halogen atoms; a group represented 
by the formula: -Y-(CR6iR62)^-(CR63R^)n-R7 [wherein Y represents an oxygen or sulfur atom; R6I, R62, r63^ and 
R^^ are identical or different and represent a hydrogen atom, a halogen atom, a alkyl group, or a trifluoromethyl 
group; R^ represents a hydrogen atom; a halogen atom; a 0^.14 alkyl group; a C3.8 cycloalkyi group; a C2.ioa^i^3nyl 
group; a Cg.g alkynyl group; a phenyl group; a phenyl group substituted with 1 to 3 substituents selected from the 
group consisting of nitro groups, cyano groups, C^.g alkyl groups, C^.g alkoxy groups, C^.g alkylthio groups, phenyl 
groups, phenoxy groups, phenethyl groups, Cg.g alkoxycarbonyl groups, and halogen atoms; a cyano group; a 
carboxyl group; a C^.g alkoxy group; a C^.g hydroxyalkyi group; a C3.8 cycloalkoxy group; a C^.g alkoxy C^^g alkoxy 
group; a C^.g alkoxy C^^g alkoxy C^.g alkoxy group; a C^.q alkylthio group; a C2.g alkanoyloxy group; a C2.6 a'- 
kanoytoxy C^.g alkyl group; a phenoxy group; a phenylthio group; an N-(C^.g alkyl)toluidino group; a pyrrolidino 
group; a piperidino group; a morpholino group; a pyridyl group; a pyridyl group substituted with a C^.g alkyl group; 
a piperidino group substituted with a C^.q alkyl group; a pyridyl group substituted with a C^.g alkoxy group; a 
pyrrolidino group substituted with a C^.g alkyl group; a morpholino group substituted with a C^.g alkyl group; a 
morpholinyl group; a morpholinyl group substituted with a C^^ alkyl group; a homomorpholinyl group; a thiomor- 
pholino group; athiomorpholino group substituted with a C^.g alkyl group; athiomorpholinyl group; athiomorphollnyl 
group substituted with a C^.g alkyl group; a piperadinyl group; a piperadin-1-yl group substituted with a C^.g alkyl 
group at the 4-posltlon; a homopiperidinyl group; a homopiperidinyl group substituted with a C^.g alkyl group; a 
pyrldylthio group; a quinotyl group; a furyl group; an oxetanyl group; an oxolanyl group; a dioxolanyl group; a 
dioxolanyl group substituted with a C^.e alkyl group; an oxanyl group; a dioxanyl group; a dioxanyl group substituted 
with a C1.6 alkyl group; a benzodioxanyl group; a pyrrolidon-1-yl group; a pynrolldinyl group; an N-(Ci^ alkyl) 
pyrrolidinyl group; a piperidinyl group; an N-(C^.g alkyl)piperidinyl group; a pyrrolyl group;athienyl group; athiazolyl 
group; a thlazolyl group substituted with 1 to 3 C^.g alkyl groups; a 2,6-purindion-7-yl group substituted with C^^g 
alkyl group(s); a furfuryl group; a di(Ci^ alkyl)amino group; a Cg.g alkoxycarbonyl group; or a di(Ci.6 alkyl)amino 
C^.g alkoxy group; m is an integer of 1 to 6; and n is an integer of 0 to 6]; or a group represented by the formula: 
-S02NR^R^ [wherein R® and R^ are identical or different and represent a hydrogen atom, a C^.^q alkyl group, a 
C2.galkanoyl group, an isoxazolyl group, an isoxazolyl group substituted with 1 to3C^.galkyl groups, a thiadiazolyl 
group, a thiadiazolyl group substituted with 1 to 3 C^.e alkyl groups, a thiazolyl group, a thlazolyl group substituted 
with 1 to 3 0^.6 alkyl groups, a pyridyl group, a pyridyl group substituted with 1 to 3 Ci.g alkyl groups, a pyrimidinyl 
group, a pyrimidinyl group substituted with 1 to 3 C^.g alkyl groups, a pyrimidinyl group substituted with 1 to 3 C^.^ 
alkoxy groups, a pyridazinyl group, a pyridazinyl group substituted with 1 to 3 Ci.g alkoxy groups, an indazolyl 
group, or a carbamoyl group mono- or di-substituted with C^.g alkyl groups, or alternatively, taken together with 
the nitrogen atom to which they are bonded, form a 3,5-d(oxopiperadino group, a pyrrolidinyl group, a piperidino 
group, or a morpholino group], or alternatively, 

the two groups adjacent to each other of R^ to R^, taken together with the benzene ring to which they are 
bonded, form a phthallmide ring; a phthatimide ring substituted with a C^,q alkyl group; an Indole ring; an indane 
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ring; an indazole ring; a benzotriazole ring; an S,S-dioxobenzothiophene ring; a 2,3-dihydrolnfiida2o[2,l-b]benzo- 
thiazole ring; a dibenzofuran ring; a dibenzofuran ring substituted with a C^.g alkoxy group; a fluorene ring; a 
fluorene ring substituted with a halogen atom; a pyrene ring; a carbostyryl ring; a carbostyryl ring substituted with 
a C^.g alkyi group; a naphthalene ring; a naphthalene ring substituted with 1 to 3 substituents selected from the 
group consisting of cyano groups, halogen atoms, nitro groups, and C^.g alkyl groups; a 1 ,2,3,4-tetrahydronaph- 
thalene ring; a quinoline ring; a quinoline ring substituted with a C^.g alkyl group; an isoquinoline ring; a 2-oxo-a- 
chromene ring; a 2-oxo-a-chromene ring substituted with 1 to 3 substituents selected from the group consisting 
of Ci.6 alkyl groups, C^.g alkoxy groups, and C^.g alkoxy C^.g alkyl groups; a cinnolin ring; a cinnolin ring substituted 
with a alkyl group; a phthalazlndione ring; a benzothiazol ring; a benzothiazol ring substituted with a C^.g alkyl 
group; a benzodioxorane ring; or a benzobutyroiactone ring, or a pharmaceutical ly-acceptable salt thereof. 

The inhibitor for production of 20-hydroxyeicosatetraenolc acid, comprising, as an effective ingredient, a hydrox- 
yformamidine derivative, according to Claim 1 , wherein R*" to are identical or different and represent a hydrogen 
atom; a hydroxyl group; a carboxyl group; a halogen atom; a C^,^^, alkyl group; a alkyl group substituted with 
1 to 6 halogen atoms; a Cg-e alkynyl group; a Cg.g cycloalkyi group; a 03.3 cycloalkoxy group; a C2.10 alkanoyi 
group; a C^.q hydroxyalkyi group; a C^,q hydroxyalkyi group substituted with 1 to 6 halogen atoms; a C2.6 alkoxy- 
carbonyl group; a 3-phenyl-2-propenyloxycarbonyl group; a C2.g alkoxycarbonyl C^.q alkyl group; a di(C^.6 alkyl) 
amino Cg^e alkoxycarbonyl group; a mono- or d\{C^,Q alkyl) amino group; a Cg.^o alkanoylamino group; a C2,g 
alkanoylamino group substituted with a C^.q alkyl group; a benzoylamtno group; a carbamoyl group; a carbamoyl 
group mono- or di-substituted with C^.g alkyl or phenyl groups; an N-(N',N'-di(Ci.6 alkyl ) amino C^.g alkyl)car- 
bamoyl group; a cyano group; a cyano C^.q alkyl group; a nitro group; a thiol group; a phenoxy group; a phenoxy 
group substituted with 1 to 3 substituents selected from the group consisting of C^.g alkyl groups, C^.g alkoxy 
groups, and halogen atoms; a phenylthio group; a nitrophenylthio group; a C^.g alkylsulfonyl group; a phenylsutf onyl 
group; a C^.g alkylthio C^^ alkyl group; a phenylsulfonyl C^.g alkylthio group wherein the benzene ring is substituted 
with 1 to 5 halogen atoms; a phenyl group; a benzyl group; a phenyl group substituted with 1 to 3 substituents 
selected from the group consisting of cyano groups, halogen atoms, C^^ alkyl groups, and C^.g alkoxy groups; a 
biphenyl group; an a-cyanobenzyl group; an a-cyanobenzyl group substituted with 1 to 5 halogen atoms; a benzyl 
group substituted with a bicyclo[2.2.1l-hept-5-en-2,3-dicarboxyimidyl group; a benzoyl group; a styryl group; a 
styryl group substituted with 1 to 5 substituents selected from the group consisting of C^,q alkoxy groups and di 
(C^.g alkyl)amino alkyl groups; a pyrrolidine group; a piperidino group; a morpholino group; a pyridyl group; a 
pyrlmldinyl. group; a pyrimidinyl group substituted with 1 to 3 substituents selected from the group consisting of 
alkyl groups and C^.^ alkoxy groups; a phthalimidoyi group: a phthalimidoyi group substituted with 1 to 3 
halogen atoms; an N-carbazolyl group; a dioxopiperidinyl group substituted with 1 to 3 C<,^ alkyl groups; a phe- 
nylsulfonytamlno group; a phenyls ulfonylamtno group substituted with 1 to 3 C^.g alkyl groups; a C^.g alkylamlno- 
sulfonyl C^.g alkyl group; a thiadlazolyl group; an oxadiazolyl group; an oxadlazolyl group substituted with a sub- 
stituted phenyl group wherein the substituents in the substituted phenyl group are 1 to 3 substituents selected from 
the group consisting of halogen atoms, C1.6 alkyl groups, and C^.q alkoxy groups; a pyrrolidinyl group; a pyrazolyl 
group; a pyrazolyl group substituted with 1 to 3 substituents selected from the group consisting of halogen atoms, 
^1-6 alkyl groups, and trifluoromethyl groups; a furyl group; af uryl group substituted with 1 to 3 substituents selected 
from the group consisting of halogen atoms, C^.g alkyl groups, and Cg.e alkoxycarbonyl groups; a thienopyrimid- 
Inylthio group; a thienopyrlmidinylthio group substituted with 1 to 3 C^,q alkyl groups; a thienopyridylthio group; a 
thienopyrldylthio group substituted with 1 to 3 C^.^ alkyl groups; a benzothiazolylthio group; a benzothiazolylthio 
group substituted with 1 to 3 halogen atoms; or a group represented by the fomnula: -Y-(CR61R®2)^.(cr63r64)^. 
R7 [wherein Y represents an oxygen or sulfur atom; R8\ R^, R^, and R^-* are Identical or different and represent 
a hydrogen atom, a halogen atom, a C^.^ alkyl group, or a trifluoromethyl group; R^ represents a hydrogen atom; 
a halogen atom; a C^.^^ alkyl group; a 03.6 cycloalkyi group; a C2.-10 alkenyl group; a alkynyl group; a phenyl 
group; a phenyl group substituted with 1 to 3 substituents selected from the group consisting of nitro groups, cyano 
groups, Ci.g alkyl groups, C^.g alkoxy groups, C^.g alkylthio groups, phenyl groups, phenoxy groups, phenethyl 
groups, C2.6 alkoxycarbonyl groups, and halogen atoms; a cyano group; a carboxyl group; a 0^.5 alkoxy group; a 
C1.6 hydroxyalkyi group; a C3.8 cycloalkoxy group; a C^.s alkoxy C^.^ alkoxy group; a C^.g alkoxy C^^ alkoxy Ci^g 
alkoxy group; a C^.g alkylthio group; a Cg-e alkanoyloxy group; a C2.6 alkanoyloxy Ci.g alkyl group; a phenoxy 
group; a phenylthio group; an N-(Ci.g alkyl)toluldino group; a pyrrolidine group; a piperidino group; a morpholino 
group; a pyridyl group; a pyridyl group substituted with a C^.g alkyl group; a piperidino group substituted with a 
C^.g alkyl group; a pyridyl group substituted with a C^.g alkoxy group; a pyrrolidine group substituted with a C^.g 
alkyl group; a morpholino group substituted with a Ci.g alkyl group; a morphollnyl group; a morpholinyl group 
substituted with a C^.g alkyl group; a homomorpholinyl group; a thiomorpholino group; a thiomorpholino group 
substituted with a C^.g alkyl group; a thiomorpholinyl group; a thiomorpholinyl group substituted with a C^^g alkyl 
group; a piperadinyl group; a piperadin-1-yl group substituted with a C^.g alkyl group at the 4-position; a homopi- 
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perldinyl group; a homopiperidinyl group substituted with a C^.g a'ky' group; a pyridylthio group; a quinoly! group; 
a furyl group; an oxetanyl group; an oxolanyl group; a dioxolanyl group; a dioxolanyl group substituted with a C^.q 
alkyi group; an oxanyl group; a dioxanyl group; a dioxanyl group substituted with a C^.g alky! group; a benzodioxanyl 
group; a pyrroIidon-1-yl group; a pyrrolidinyl group; an N-{C^.6 alkyl)pyrrolidinyl group; a piperidinyl group; an 
N-(C^.6 alkyl)piperidinyl group; a pyrrolyl group; a thienyl group; a thiazolyl group; a thiazolyl group substituted 
with 1 to 3 C^.g alky! groups; a 2, 6-purindion-7-yl group substituted with C^.g alky! group(s); a furfuryl group; a di 
(Ci.6 alkyl)amino group; a alkoxycarbonyl group; or a di(C.,.6 alkyl)amino C^.g a'koxy group; m is an integer 
of 1 to 6; and n is an integer of 0 to 6], or a pharmaceutically-acceptable salt thereof. 

The Inhibitor for production of 20-hydroxyeicosatetraenolc acid, comprising, as an effective ingredient, a hydrox- 
yfomnamidine derivative or a pharmaceutically-acceptable salt thereof, according to Claim 2, wherein R\ R2, R^. 

and represent hydrogen atoms. 

The inhibitor for production of 20-hydroxyeicosatetraenoic acid, according to any one of Claims 1 to 3, which is a 
therapeutic agent for kidney diseases, cerebrovascular diseases, or circulatory diseases. 

A hydroxyformamldine derivative represented by the fontiula: 




wherein at least one of R^^ to R^s represents a C5.14 atkyi group; a Cg.g alkenyl group; a C3.8 cycloalkyi C^.g 
alkyI group; a C2.g alkynyl group; a Cg.g cycloalkyi group; a C3.g cycloalkoxy group; a Cg.^o alkanoyi group; a C^.g 
hydroxyalkyi group; a C-,.g hydroxyalkyi group substituted with 1 to 6 halogen atoms; a Cg.g alkoxycarbonyl group; 
a 3-phenyl-2-propeny!oxycarbonyl group; a Cg.g alkoxycarbonyl C^.g alkyI group; a dj(Ci^ alkyl)amino C2^ alkox- 
ycarbonyl group; a mono- or di(Ci.g aIkyl)amino group; a C2.10 alkanoylamino group; a C2-g alkanoylamino group 
substituted with a C^.g alky! group; a benzoylamino group; a carbamoyl group; a carbamoyl group mono- or di- 
substituted with C^.6 alkyI or phenyl groups; an N-(N',N'-di(Ci.6 alkyl)amlno C^^g alkyl)carbamoyl group; a cyano 
group; a cyano C^.g alkyI group; a C^.g alkylsulfonyl group; a phenylsulfonyl group; a C^.q alkylthio C^.g alkyI group; 
a phenylsulfonyl C^.g alkylthio group wherein the benzene ring is substituted with 1 to 5 halogen atoms; a phenyl 
group; a benzyl group; a phenyl group substituted with 1 to 3 substituents selected from the group consisting of 
cyano groups, halogen atoms, C^.q alkyl groups, and Ci.g alkoxy groups; a biphenyl group; an a-cyanobenzyl 
group; an a-cyanobenzyl group substituted with 1 to 5 halogen atoms; a benzyl group substituted with a bicycle 
[2.2.1 ]-hept-5-en-2,3-dicarboxyimidyl group; a benzoyl group; a styryl group; a styryl group substituted with 1 to 5 
substituents selected from the group consisting of C^.^ alkoxy groups and di(C^.6 alkyl)amino alkyl groups; a pyr- 
rolidlno group; a piperidino group; a morpholino group; a pyrldyl group; a pyrimidinyt group; a pyrimidlnyl group 
substituted with 1 to 3 substituents selected from the group consisting of C^.g alkyl groups and C^^ alkoxy groups; 
a phthalimidoyi group; a phthalimidoyi group substituted with 1 to 3 halogen atoms; an N-carbazolyl group; a 
dioxopiperldinyl group substituted with 1 to 3 C^.g alkyl groups; a phenylsulfonylamino group; a phenylsulfonylami- 
no group substituted with 1 to 3 C^.q alkyl groups; a C^.q alkylaminosulfonyl C^.g alkyl group; a thiadiazolyl group; 
an oxadiazolyl group; an oxadiazolyl group substituted with a substituted phenyl group wherein the substituents 
in the substituted phenyl group are 1 to 3 substituents selected from the group consisting of halogen atoms, C^.q 
alkyl groups, and C^.g alkoxy groups; a pyrrolidinyl group; a pyrazolyl group; a pyrazolyl group substituted with 1 
to 3 substituents selected from the group consisting of halogen atoms, C^.g alkyl groups, and trifluoromethyl groups; 
a furyl group; a furyl group substituted with 1 to 3 substituents selected from the group consisting of halogen atoms, 
Ci-e a'kyi groups, and C2.g alkoxycarbonyl groups; a thienopyrimidlnylthio group; a thienopyrimidinylthio group 
substituted with 1 to 3 C^.6 alkyl groups; a thienopyridylthio group; a thienopyridylthio group substituted with 1 to 
3 C^.g alkyl groups; a benzothiazolylthio group; a benzothlazolylthio group substituted with 1 to 3 halogen atoms; 
a group represented by the formula: -Y-(CR6"'R^2)^.(cr63r64)^-R77 [wherein Y represents an oxygen or sulfur 
atom; R®\ R^^^ r63^ and R^ are identical or different and represent a hydrogen atom, a halogen atom, a C1.4 alkyl 
group, or a trifluoromethyl group; R77 represents a halogen atom; a C4.14 alkyl group; a C3.8 cycloalkyi group; a 
C2.10 alkenyl group; a C2.6 alkynyl group; a phenyl group; a phenyl group substituted with 1 to 3 substituents 
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selected from the group consisting of nitro groups, cyano groups, C^.g alky) groups, C^.g alkoxy groups. C^.g alkylth- 
lo groups, phenyl groups, phenoxy groups, phenethyl groups, C2-6 alkoxycarbonyl groups, and halogen atoms; a 
cyano group; a carboxyl group; a alkoxy group; a C^.g hydroxyaikyi group; a C^q cycloalkoxy group; a C^.g 
alkoxy C^.g alkoxy group; a C^.g alkoxy C^.g alkoxy C^.g alkoxy group; a C^.g alkylthio group; a C2.6 alkanoyloxy 
group; a phenoxy group; a phenylthio group; an N-(C^.g alkyl)toluidino group; a pyrrolidino group; a piperidino 
group; a morpholino group; a pyridyl group; a pyridyl group substituted with a C^.g alkyi group; a piperidino group 
substituted with a C^.g alkyI group; a pyridyl group substituted with a C^.g alkoxy group; a pyrrolidino group sub- 
stituted with a Ci.g alkyI group; a morpholino group substituted with a C-|.g alkyI group; a morpholinyl group; a 
morpholinyl group substituted with a Ci.g alkyi group; a homomorpholinyl group; a thiomorpholino group; athio- 
morphollno group substituted with a C^.g alkyI group; a thiomorpholinyl group; a thiomorpholinyl group substituted 
with a alky! group; a piperadinyl group; a piperadin-1-yl group substituted with a C^^ alkyI group at the 4-po- 
sition; a homopiperidinyl group; a homopiperidinyl group substituted with a C^.g alkyI group; a pyridylthio group; a 
quinolyl group; a furyl group; an oxetanyl group; an oxolanyl group; a dioxolanyl group; a dioxolanyl group substi- 
tuted with a C^.g alkyI group; an oxanyl group; a dioxanyl group; a dioxanyl group substituted with a C^.g alkyI 
group; a benzodioxanyl group; a pyrrolidon-1-yl group; a pyrrolidrnyl group; an N-{Ci.g alkyOpyn-olidinyl group; a 
piperidtnyl group; an N-(C^.g alkyOpiperldinyl group; a pyrrolyl group; a thienyl group; a thiazolyl group; a thiazotyl 
group substituted with 1 to 3 C^.g alkyI groups; a 2.6-purindion-7-yl group substituted with at least one C^.g alkyI 
group; a turfuryi group; a di(C^.g alkyl)amino group; a C2.6 alkoxycarbonyl group; or a dl(C^.e alkyl}amino C^.g 
alkoxy group; m is an Integer of 1 to 6; and n Is an integer of 0 to 6]; or a group represented by the formula: 
-S02NR®R® [wherein R® and R^ are identical or different and represent a hydrogen atom, a C^.^q alkyI group, a 
C2.g alkanoyl group, an isoxazolyl group, an isoxazolyl group substituted with 1 to 3 Ci.g alkyI groups, athiadiazolyl 
group, a thiadiazolyl group substituted with 1 to 3 C^.g alkyI groups, a thiazolyl group, a thiazolyl group substituted 
with 1 to 3 C^.g alkyI groups, a pyridyl group, a pyridyl group substituted with 1 to 3 C^.g alkyi groups, a pyrimidinyl 
group, a pyrimidinyl group substituted with 1 to 3 C^.g alkyl groups, a pyrimidinyl group substituted with 1 to 3 C^.g 
alkoxy groups, a pyridazlnyl group, a pyrldazinyl group substituted with 1 to 3 C^.g alkoxy groups, an indazolyl 
group, or a carbamoyl group mono- or dl-substituted with C-].g alkyl groups, or alternatively, taken together with 
the nitrogen atom to which they are bonded, form a 3,5-dioxoplperadino group, a pyrrolidlnyl group, a piperidino 
group, or a morpholino group], or alternatively, 

the two groups adjacent to each other of R"'"' to R^s, taken together with the benzene ring to which they are 
bonded, form a phthalimide ring; a phthalimide ring substituted with a Ci.g alkyl group; an indole ring; an indane 
ring; an indazole ring; a benzotriazole ring; an S,S-dioxobenzothiophene ring; a 2,3-dihydroimidazo[2,1-b]benzo- 
thiazole ring; a dibenzofuran ring; a dibenzofuran ring substituted with a C-|.g alkoxy group; a fluorene ring; a 
fluorene ring substituted with a halogen atom; a pyrene ring; a carbostyryl ring; a carbostyryl ring substituted with 
a C^.Q alkyl group; a naphthalene ring; a naphthalene ring substituted with 1 to 3 substltuents selected from the 
group consisting of cyano groups, halogen atoms, nitro groups, and C^.g alkyl groups; a 1 ,2,3,4-tetrahydronaph- 
thalene ring; a quinollne ring; a quinoline ring substituted with a C^.g alkyl group; an isoquinoline ring; a 2-oxo-a- 
chromene ring; a 2-oxo-a-chromene ring substituted with 1 to 3 substituents selected from the group consisting 
of C^.g alkyl groups, Ci.g alkoxy groups, and C-j.g alkoxy C^.g alkyl groups; a cinnolin ring; a cinnolin ring substituted 
with a C^.g alkyl group; a phthalazindione ring; a benzothiazol ring; a benzothiazol ring substituted with a C^.g alkyl 
group; a benzodioxorane ring; and abenzobutyrolactone ring, and the remaining groups of R"'"' to R^s are identical 
or different and represent a hydrogen atom, a C^^ alkyl group, a C1.4 alkoxy group, a trifiuoromethyl group, a nitro 
group, or a halogen atom, or a phamiaceutically-acceptable salt thereof. 

The hydroxyfonnamidlne derivative or a phamriaceutically-acceptable salt thereof, according to Claim 5, wherein 
at least one of R'''' to R^^ represents a C5.14 alkyl group; a C3.8 cycloalkoxy group; a Cg.g alkynyl group; a Cq,q 
cycloalkyi group; a C2.10 alkanoyl group; a C-j.g hydroxyaikyi group; a C^,q hydroxyaikyi group substituted with 1 
to 6 halogen atoms; a C2.g alkoxycarbonyl group; a 3-pheny!-2-propenyIoxycarbonyl group; a C2.g alkoxycarbonyl 
Ci.g alkyl group; a di(Ci.g alkyl) amino C2.g alkoxycarbonyl group; a mono- or di(Ci.g alkyl)amino group; a C2.10 
alkanoylamino group; a C2.g alkanoylamino group substituted with a Ci.g alkyl group; a benzoylamino group; a 
carbamoyl group; a carbamoyl group mono- or di-substituted with Ci.g all<yl or phenyl groups; an N-(N',N'-di(Ci.6 
alkyl) amino C^^ alkyl) carbamoyl group; a cyano group; a cyano Ci.g alkyl group; a Ci.g alkylsulfonyl group; a 
phenylsulfonyl group; a Ci.g alkylthio Ci.g alkyl group; a phenylsulfonyl Ci.g alkylthio group wherein the benzene 
ring Is substituted with 1 to 5 halogen atoms; a phenyl group; a benzyl group; a phenyl group substituted with 1 to 
3 substituents selected from the group consisting of cyano groups, halogen atoms, Ci.g alkyl groups, and Ci.g 
alkoxy groups; a biphenyl group; an a-cyanobenzyl group; an a-cyanobenzyl group substituted with 1 to 5 halogen 
atoms; a benzyl group substituted with a bicyclo[2.2.1]-hept-5-en-2,3-dicarboxyimidyl group; a benzoyl group; a 
styryl group; a styryl group substituted with 1 to 5 substituents selected from the group consisting of Ci.g alkoxy 
groups and di(Ci.g alkyl)amino alkyl groups; a pyrrolidino group; a piperidino group; a morpholino group; a pyridyl 
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group; a pyrimidinyl group; a pyrimldlnyl group substituted with 1 to 3 substltuents selected from the group con- 
sisting of Ci.g atkyi groups and C^.g alkoxy groups; a phthallmidoyi group; a phthalinnidoyi group substituted with 
1 to 3 halogen atoms; an N-carbazolyl group; a dioxopiperidinyl group substituted with 1 to 3 C^.^ alkyi groups; a 
phenylsulfonylamino group; a phenylsulfonylamino group substituted with 1 to 3 alky! groups; a alkylaml- 
nosulfonyl C^.g alkyl group; a thiadiazolyl group; an oxadiazolyl group; an oxadiazotyl group substituted with a 
substituted phenyl group wherein the substltuents in the substituted phenyl group are 1 to 3 substltuents selected 
from the group consisting of halogen atoms, C^.g alkyl groups, and Ci.g alkoxy groups; a pyrrolidinyl group; a 
pyrazolyl group; a pyrazolyl group substituted with 1 to 3 substltuents selected from the group consisting of halogen 
atoms, C^.g alkyl groups, and trifluoromethyl groups; a furyl group; a furyl group substituted with 1 to 3 substltuents 
selected from the group consisting of halogen atoms, C^.g alkyl groups, and C2.g alkoxycarbonyl groups; a thienopy- 
rimidinylthio group; a thienopyrimldinylthio group substituted with 1 to 3 C^^ alkyl groups; a thienopyridylthio group; 
a thienopyridylthio group substituted with 1 to 3 C^.g alkyl groups; a benzothlazolylthio group; a benzothiazolyllhio 
group substituted with 1 to 3 halogen atoms; or a group represented by the fonmula: [wherein and 

R9 are identical or different and represent a hydrogen atom, a .^q s'^' Qt'o^p, a C2.g alkanoyl group, an isoxazolyl 
group, an isoxazolyl group substituted with 1 to 3 C^.g alky! groups, a thiadiazolyl group, a thiadiazolyl group 
substituted with 1 to 3 C^.g alkyl groups, a thiazolyl group, a thiazolyl group substituted with 1 to 3 Ci.g alkyl groups, 
a pyridyl group, a pyridyl group substituted with 1 to 3 C^.g alkyl groups, a pyrimidinyl group, a pyrimidinyl group 
substituted with 1 to 3 C^.g alkyl groups, a pyrimidinyl group substituted with 1 to 3 C^.g alkoxy groups, a pyridazinyl 
group, a pyridazinyl group substituted with 1 to 3 C^.g alkoxy groups, an indazolyl group, or a carbamoyl group 
mono- or di-substituted with C^.g alkyl groups, or alternatively, taken together with the nitrogen atom to which they 
are bonded, form a 3,5-dioxopiperadino group, a pyrrolidinyl group, a piperidino group, or a morphollno group], or 
alternatively, 

the two groups adjacent to each other of R'''' to Rss^ taken together with the benzene ring to which they are 
bonded, form a phthalimide ring; a phthalimide ring substituted with a C^.g alkyl group; an indole ring; an indane 
ring; an indazole ring; a benzotriazole ring; an S,S-dioxobenzothiophene ring; a 2,3-dihydroimidazo[2,1-b]benzo- 
thiazole ring; a dibenzofuran ring; a dibenzofuran ring substituted with a C^.g alkoxy group; a fluorene ring; a 
fluorene ring substituted with a halogen atom; a pyrene ring; a carbostyryl ring; a carbostyryl ring substituted with 
a C^^ alkyl group; a naphthalene ring; a naphthalene ring substituted with 1 to 3 substltuents selected from the 
group consisting of cyano groups, halogen atoms, nltro groups, and C^.g alkyl groups; a 1 ,2,3,4-tetrahydronaph- 
thalene ring; a quinoline ring; a quinoline ring substituted with a C^.g alkyl group; an isoquinoline ring; a 2-oxo-a- 
chromene ring; a 2-oxo-a-chromene ring substituted with 1 to 3 substltuents selected from the group consisting 
of ^i-g alkyl groups, C^.g alkoxy groups, and C^.g alkoxy C^.g alkyl groups; a cinnolin ring; acinnolin ring substituted 
with a Ci.g alkyl group; a phthalazindione ring; a benzothiazol ring; a benzothiazol ring substituted with a C^.g alkyl 
group; a benzodioxorane ring; and a benzobutyrolactone ring, and the remaining groups of R'*'' to R^^ are identical 
or different and represent a hydrogen atom, a C^^ alkyl group, a C^^ alkoxy group, a trifluoromethyl group, a nitro 
group, or a halogen atom. 

The hydroxyfonnamidine derivative or a pharmaceutically-acceptable salt thereof, according to Claim 6, wherein 
at least one of R"*"" to R^^ represents a alky! group; a C2.g alkyny! group; a C3.8 cycloalkyi group; a C3.8 
cycloaikoxy group; a Cg.io alkanoyl group; a C^.g hydroxyalkyi group; a C^^ hydroxyaikyi group substituted with 
1 to 6 halogen atoms; a C2.g alkoxycarbonyl group; a3-phenyl-2-propenyloxycarbonyl group; a C2.g alkoxycarbonyl 
C-].g alkyl group; a di(C^.e alkyl) amino C2.g alkoxycarbonyl group; a mono- or di(C^.g alkyl) amino group; a Cg.io 
alkanoylamino group; a C2.g alkanoylamino group substituted with a C^^ alkyl group; a carbamoyl group; a car- 
bamoyl group mono- or dl-substltuted with C^.g alkyl or phenyl groups; an N-(N',N'-di(C^.g alkyl) amino C^.g alkyl) 
carbamoyl group; a cyano group; a cyano C^.g alkyl group; a C^.g alkylsulfonyl group; a phenylsuifonyl group; a 
Ci.g alkylthio C^.g alkyl group; a phenyl group; a benzyl group; a phenyl group substituted with 1 to 3 substltuents 
selected from the group consisting of cyano groups, halogen atoms, C-|^ alkyl groups, and C^.g alkoxy groups; a 
biphenyl group; an a-cyanobenzyl group; an a-cyanobenzyl group substituted with 1 to 5 halogen atoms; a benzoyl 
group; a pyrrolidine group; a piperidino group; a morphollno group; a pyridyl group; a pyrimidinyl group; a pyrimidinyl 
group substituted with 1 to 3 substltuents selected from the group consisting of C-j^ alkyl groups and Ci.g alkoxy 
groups; a pyrrolidinyl group; a pyrazolyl group; a pyrazolyl group substituted with 1 to 3 substltuents selected from 
the group consisting of halogen atoms, C^.^ alkyl groups, and trifluoromethyl groups; a furyl group; a furyf group 
substituted with 1 to 3 substltuents selected from the group consisting of halogen atoms, C^,q alkyl groups, and 
Cg.g alkoxycarbonyl groups; or a group represented by the fomnula: -SO2NR8R9 [wherein R^ and R9 are identical 
or different and represent a hydrogen atom, a C^.^o alkyl group, a C2,g alkanoyl group, an isoxazolyl group, an 
isoxazolyl group substituted with 1 to 3 C^.g alkyl groups, a thiadiazolyl group, a thiadiazolyl group substituted with 
1 to S C^^Q alkyl groups, a thiazolyl group, a thiazolyl group substituted with 1 to 3 C^.g alkyl groups, a pyridyl grpup,^ 
a pyridyl group substituted with 1 to 3 C^.g alkyl groups, a pyrimidinyl group, a pyrimidinyl group substituted with 
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1 to 3 C^.g groups, a pyrlmidinyl group substituted with 1 to 3 C^.g a'koxy groups, a pyridazinyl group, a 
pyridazinyl group substituted with 1 to 3 C^.^ alkoxy groups, an indazolyl group, or a carbamoyl group mono- or 
di-substituted with C^.g alkyi groups, or alternatively, taken together with the nitrogen atom to which they are boncf- 
ed, form a 3,5-dioxopiperadino group, a pyrrolidinyl group, a piperidino group, or a morpholino group] and the 
5 remaining groups of R^^ to R^s are identical or different and represent a hydrogen atom, a C^.^ alkyI group, a 

atkoxy group, a trifluoromethyl group, a nitro group, or a halogen atom. 

8. The hydroxyfomnamidine derivative or a phannaceutically-aGceptable salt thereof, according to Claim 5, wherein 
at least one of R**^ to R^s represents a group represented by the formula: -Y-(CR®^R62)^.{cr63r64)^-r77 [wherein 

10 Y represents an oxygen or sulfur atom; R^"" , R^^^ r63^ gpcl R^^ are identical or different and represent a hydrogen 

atom, a halogen atom, a C-,.4 alkyI group, or a trifluoromethyl group; R77 represents a halogen atom; a €4.^4 alkyI 
group; a C3.8 cycloalkyi group; a Cg.-io alkenyl group; a Cg.g alkynyl group; a phenyl group; a phenyl group sub- 
stituted with 1 to 3 substituents selected from the group consisting of nitro groups, cyano groups, C^.g alkyI groups, 
C-i^e alkoxy groups, C^.g alkylthio groups, phenyl groups, phenoxy groups, phenethyl groups, Cg.g alkoxycarbonyl 

IS groups, and halogen atoms; a cyano group; a carboxyl group; a C^.g alkoxy group; a Ci.g hydroxyalkyi group; a 

^3,8 cycioalkoxy group; a 0^.6 a'koxy C^.q alkoxy group; a alkoxy C^^ alkoxy C^^q alkoxy group: a C^^ alkylthio 
group; a Cg.e alkanoyloxy group; a C2.6 alkanoytoxy C^.g alkyI group; a phenoxy group; a phenylthio group; an 
N-(C^.g alkyl)toluidino group; a pyrrolidine group; a piperidino group; a morpholino group; a pyridyl group; a pyridyl 
group substituted with a C^.g alkyI group; a piperidino group substituted with a C^^ alky! group; a pyridyl group 

20 substituted with a C<|.g alkoxy group; a pyrrolidine group substituted with a C-^.g alkyI group; a morpholino group 

substituted with a C^.q alkyI group; a morpholinyl group; a morpholinyl group substituted with a C^^g alkyI group; 
a homomorpholinyl group; a thiomorpholino group; a thiomorpholino group substituted with a C^.g alkyI group; a 
thiomorpholinyl group; a thiomorpholinyl group substituted with a C^.g alkyI group; a piperadinyl group; a piperadin- 
1-yl group substituted with a C^.g alkyI group at the 4-posltion; a homopiperidinyl group; a homopiperidlnyl group 

25 substituted with a Ci.g alkyI group; a pyridylthio group; a quinolyl group; a furyi group; an oxetanyl group; an 

oxolanyl group; an dioxolanyl group; a dioxolanyl group substituted with a C.,.6 alkyI group; an oxanyl group; a 
dioxanyl group; a dioxanyl group substituted with a C^.g alkyI group; a benzodioxanyl group; a pyrrolidon-1-yl 
group; a pyrrolidinyl group; an N-(Ci.g alkyI) pyrrolidinyl group; a piperidinyl group; an N-(C^.g alkyl)piperidinyl 
group; a pyrrolyl group; a thienyl group; a thiazolyl group; a thiazolyl group substituted with 1 to 3 C^.g alkyI groups; 

30 a 2,6-purindion-7-yl group substituted with C^.g alkyI group(s); a furfuryl group; a di(Ci.g alkyI) amino group; a C2.g 

alkoxycarbonyl group; or a di(Ci.g alkyl)amino C^.g alkoxy group; m is an integer of 1 to 6; and n is an integer of 
0 to 6], and the remaining groups of R"'^ to R^^ are identical or different and represent a hydrogen atom, a 
alkyl group, a C^^ alkoxy group, a trifluoromethyl group, a nitro group, or a halogen atom. 

35 9. The hydroxyformamldine derivative or a pharmaceutlcally-acceptable salt thereof, according to Claim 8, wherein 
at least one of R^"" to R^s represents a group represented by the formula: -0-(CR6"'R62)^-(cr63r64)^-r77 [wherein 
r61 r62^ r63 apcl R^ are identical or different and represent a hydrogen atom, a halogen atom, a C1.4 alkyl group, 
or a trifluoromethyl group; R^ represents a di(Ci.g alkyl) amino group; a di(Ci.e alkyl) amino C^.g alkoxy group; a 
piperidyl group; a piperidinyl group substituted with a C^.g alkyl group; a piperidino group; a piperidino group sub- 

40 stituted with a C^.g alkyl group; a pyridyl group; a pyridinyl group substituted with a C^.g alkyl group; a pyridinyl 

group substituted with a C^.g alkoxy group; a pyridylthio group; a pyrrolidine group; a pyrrolidine group substituted 
with a C^.e alkyl group; a pyrrolidon-1 -yl group; a pyrrolidinyl group; a pyn^olidinyl group substituted with a C^.g 
alkyl group; a pyrrolyl group; a thienyl group; a thiazolyl group; a morpholino group; a morpholino group substituted 
with a C^.g alkyl group; a morpholinyl group; a morpholinyl group substituted with a C^.g alkyl group; a homomor- 

45 pholinyl group; a thiomorpholino group; a thiomorpholino group substituted with a C-|.g alkyl group; a thiomorpholinyl 

group; a thiomorpholinyl group substituted with a C^.g alkyl group; a piperadinyl group; a piperadin-1-yl group 
substituted with a C^.g alkyl group atthe4-position; a homopiperidinyl group; or a homopiperidinyl group substituted 
with a C^,Q alkyl group; m is an integer of 1 to 6; and n is an integer of 0 to 6], and the remaining groups of R^'^ to 
r55 ai^e identical or different and represent a hydrogen atom, a C^^ alkyl group, a C1.4 alkoxy group, a trifluor- 

so omethyl group, a nitro group, or a halogen atom. 

10. The hydroxyformamldine derivative or a pharmaceutically-acceptable salt thereof, according to any one of Claims 
7 to 9, wherein R''^ R22, r44^ and R^s represent hydrogen atoms. 

55 11 . An inhibitor for production of 20-hydroxyeicosatetraeneic acid, comprising, as an effective ingredient, the hydrox- 
yfonnamidine derivative or a phamiaceutically-acceptable salt thereof according to any one of Claims 5 to 10. 

1 2. The inhibitor for production of 20-hydroxyeicosatetraenoic acid, according to Claim 1 1 . which is a therapeutic agent 
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for kidney diseases, cerebrovascular diseases, or circulatory diseases. 
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